Translating biological findings into new treatment strategies for amyotrophic lateral sclerosis (ALS).
Amyotrophic lateral sclerosis (ALS) is characterized by the selective death of motor neurons in the motor cortex, brainstem and spinal cord. It is a neurodegenerative disorder with high genetic and phenotypic variability. In most patients, the cause of the disease is unknown. Until now, no treatment strategy has been discovered with the exception of riluzole which has a moderate effect on the disease process. While developing a new causal therapy targeting a specific disease-causing gene can have a huge effect on the disease process, only a limited number of ALS patients will benefit from such a therapy. Alternatively, pathogenic processes that are common in ALS patients with different etiology can also be targeted. The effect of such a modifying treatment will be smaller, but the target population will be larger as more ALS patients could benefit. In this review, we summarize the evidence for the involvement of different biological processes in the pathogenesis of ALS and will discuss how strategies influencing these processes can be translated into new therapeutic approaches. In order to further improve this translational step, there is an urgent need for a better understanding of the underlying mechanism(s), for new ALS animal models and for rigorous protocols to perform preclinical studies.